The human heat shock protein hsp70 interacts with HSF, the transcription factor that regulates heat shock gene expression.
Transcriptional regulation of the human hsp70 gene in response to heat shock and other forms of physiological stress occurs through the activation of heat shock transcription factor (HSF). Exposure of cells to a heat shock temperature of 42 degrees C results in transient activation of HSF; its DNA-binding activity increases rapidly, plateaus, and attenuates, during which the intracellular levels of hsp70 increase. In an effort to understand whether HSF is regulated negatively by hsp70, we have examined whether HSF associates with hsp70. We show that activated HSF associates with hsp70 and that the interaction is detected as the levels of hsp70 increase in the cell. Addition of ATP and other hydrolyzable nucleotides results in the dissociation of hsp70 from HSF while nonhydrolyzable nucleotide analogs do not disrupt the complex. We demonstrate that exogenous recombinant wild-type hsp70 can associate with activated HSF, whereas no association is observed with an amino-terminal or a carboxy-terminal deletion mutant of hsp70. We also show that hsp70 blocks the in vitro activation of HSF from its cryptic non-DNA-binding state to a DNA-binding form; this inhibitory effect of hsp70 is abolished by ATP. We suggest that hsp70 may negatively regulate the activation of HSF.